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In working with orbital graphs, and, in particular, in trying to construct 
such graphs, it is helpful to have more information than what is given 
by (4.2) of [l]. The author has often found it useful to consider the circle 
numbers of these graphs and apply the main result of this paper. 
In this paper, G will denote a transitive permutation group on the 
finite set Sz and d will denote an orbital of G with orbital graph 3. We let 
p denote the usual distance function in 3 and d the diameter of 9. For 
any 01 E J2, we let A,(a) denote the circle of radius k with center at 01. 
The reader is referred to [l] and [2], where these concepts are defined. 
DEFINITION. The circle numbers pi relative to A are defined as follows: 
fork>2andolE!J 
It is obvious that the definition of & is independent of 01. In the graph 3, 
the circle number pLlc equals the minimum number of edges to an arbitrary 
point in A,(a) from points in /&&(Y). As a result, if /3 E A,(a), then there 
exists at least pLz directed paths of length 2 from 01 to /3. 
THEOREM. If k > 2, then /‘k-l < /..&k .
Proof. Fix 01 E G. If /3e/lk(cu), then there exists y E A(a) such that 
&%-&). In order to prove that pk-1 < plc, it suffices to prove that 
Suppose that S E Arc&) n A’@). 
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we have ~(6, CX) > k - 1. But if ~(6, a) > k, then ~(6, y) > k - 1, 
contradicting the fact that SE&&). Hence ~(6, a) = k - 1, so SE L&&IX). 
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